DOCDMEMT SESUME 

ED 077 979 TM C02 789 



TITLE 

INSTITUTION 
PUB BATE 
NOTE 

EDRS PPICE 
DESCRIPTORS 

IDENTIFIERS 



[Computer Program PEDAGE ~ MARKTF-M3-Fa* ] 
Toronto Univ» (Ontario), Eept. of Geology, 
30 Dec 65 
16p. 

MF-$0.65 HC-$3.29 

♦Computer Programs; Data Analysis; Geology; ♦Scoring; 
♦Student Testing; ♦Test Results; ♦Tests 
♦PEDAGE System 



ABSTRACT 

The MARKTF-M3 computer program, written in FORTRAN 
IV# scores tests (consisting of true-or-f dlse statements *iout 
concepts or facts) by comparing the list of true or false alues 
prepared by the instructor with those from the students, 'ine output 
consists of separate reports to each student advising him of (1) his 
performance with respect to four categories cf information in the 
test statements, (2) his over-all score on the test, and (3) his 
current standing in the course. This program allows the instructor 
considerable latitude in designing the categories of information in 
the test and composing the statements that the machine will select. 
It has been found useful also in testing p^^^^^I^isite knowledge of 
basic sciences, logic and mathematics, in classes of students newly 
enrolled in a course of study such as physical geology. The method 
used to input the data and the processing of data are discussed; the 
data deck is described in detail; and a listing of the punched card 
decks of the wain program and decoding subroutine and of the 
equivalent column-binary compiled decks with a typical data deck are 
provided. Specimen output of reports to students about their 
performance is provided. An 81-item teann test for Geology 116 at the 
University of Toronto is included. (For related documents, see TM 002 
778, 790-793.) (Author/DB) 
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Computer program- • M^TF-M3 

Written in FORTKAN IV source language. 

For IBJOB compiler, IBSYS monitor, IBM 7094-11 computer. 

Conforms to current conventions of the Institute of Conmuter Science, 
diversity of Toronto, 



Purpose. Th^.s program scores tests (consisting of true-or-false state 
ments about co;icepts or facts) by comparing the list of true or false 
values prepared by the instructor with those from the students. The 
output consists of separate reports to each student advising him of 
1) his performance v;ith respect to four categories of information in 
the test statements, 2) his over-all score on the test, and 3) his 
current standing in the course. This program allows the instructor 
considerable latitude in designing the categories of information in 
the test and composing the statements that the machine will select. 
It has been found useful as an introductory program for classes 
unfamiliar with machine-processing of examinations. It has been 
found useful also in testing prerequisite knowledge of basic sciences 
logic and mathematics, in classes of students newly enrolled in a 
course of study such as physical geology. 

Method. The instructor composes statements that are true or false in 
euuainumbers and estimates the content of four separate categories 
of information that are in each statement. These relative weights, 
or loadings, usually are in the form of decimal fractions that total 
1.0 for each statement, but each statement can be arbitrarily 
weighted by loadings that total more or less than 1.0. The loading 
values for four categories for each statement are punched into data 
cards as specified below. 

The student responses are assiimed to be on maric-sense cards 
(FGS system of triple-row coding), and these must be read and punched 
such that the 27 mark-sense columns are punched in the left-most set 
of 27 colimms of an 80-column cards. The instructor prepares a 
similar card with the correct T/F array. 

Other informetlon in the student cards and in control cards, 
are discussed below. 

The main program reads the coded information derived from the 
mark-sense punching and the subroutine decodes this into a T/F array. 
Tliis is done on the instructor's control data and then on each of 
the student cards in sequence. The data on any one student card is 
matched with the instructor's control data and a sum of number 
of matches minus nimiber of mismatches is converted to percent of 
the number of statements. At the same time, sub scores for each of 
the four categories are computed in an analogous way, but instead 
of printing the subscores, the machine selects one or ten statemoAts 
to print as a message to the student. The text of the statements 
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is composed by the Instructor and is part of the data deck The 

instructor thinks suitable for scores below 
lOA, 10 to 207o, etc., and generally would be different for each test. 

The pattern of mismatching of student and control data is 
analyzed in a simple way for any significant difference between number 
ot true and false and, as an invariant part of the program, the 
machine prints one of three messages as detailed below. This scheme 
detects a strong tendency to mark true if the value of the statement 
is false or the reverse, possibly due to personality traits of sub- 
missiveness or aggression, respectively. 

Finally, each score on the test is merged with the corresponding 
prior mark in the course to give a current percentage mark, and the 
results for each student are printed on separate pages. These can be 
trimmed to ordinary page size and distributed in the class. 

During processing of student data, the over-all scores are stored 
and later processed to give the mean score and also data for a histo- 
gram plot of the distribution of scores. This is printed on the last 
page of output. 

If the user plans to modify this program he should consider adding 
a routine that would store student names and corresponding scores = 
and/or current standings and print these out on a separate sheet for 
the Instntctor. Using the present program, the current standings are 
copied into a record book from the reports to the students. These 
nunjbera subsequently are punched into a new set of student data cards 
for the next test. 

Another modificatioTc that could be made quite easily is pro- 
vision for alternative outputs such as one for male and another for 
female students, or two or more languages. This would necessitate 
a larger data deck but the extra work of preparation might be justified 
^^r?! increased impact on the student body of the decision-makinR 
ability of the computer. The 81st T/F statement could be "Most of my 
consider me to be a female", or "Je prefere lire mon bulletih 
scolaire en francais", or "I can read simple sentences in Swahili," 

We have found that students rapidly become accustomed to machine 
scoring and commenting, and there seems to be little if any reaction 
to the inhuman element of the scheme. reaction 

Data deck. In more detail, the data deck is made up of cards with the 
following punched information after the $nAlA monitor control card: 

1) descriptive title, date, etc., in format (10A6)— 1 card; 
z; sentence required for the middle of the report, 

, , in format (10A6;— 1 card; 

V sentence required for the end of the report, 

/\ ^ ^ J. in format (10A6)— 1 card; 

t*) start of sentences about the four categories. 

, - in format (10A6)— 4 cards; 

ends of sentences about results, in format (10A6)— 10 cards; 
ends of sentence about tendencies, in format (10A6)— 3 cards: 
number of statements (n) , and number of students (m) 

in format (213)— 1 card; 
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8) exam number and over-all incrementation (if any) in 

format (2F7.1)— 1 card; 

9) Instructor's punched MS card, in format (27Al)..l card; 

10) loadings on four categories, in format (4F7.1)— n cards; 

11) students 's punched MS card with name, prior 

mark, and individual incrementation (if 

any), in format (27A1, CAG, F5.2, F4.1)— m cards. 

Specimens of student's and instructor's mark- sense cards are 
illustrated on a following page. 

The FORTRAN program, typical data deck and typical output . On the 
following pages is a listing of the punched card decks of the 
FORTRAN IV main program and decoding subroutine. In general, users 
will not require these decks unless they wish to make modification. 
Following the FORTRAN programs is a listing, on a 407 accounting 
machine, of the equivalent column-binary compiled decks with a 
typical data deck. This is the form of the job deck in which the 
program would be presented, except for an initial identification card 
as required by the operators of the coiiq>uter. 

Specimen output i.e. reports to students about their performance » 
are shown on following pages. 

The execution time for this program is approximately 0.07 seconds 
per student tested. The number of formal lines of output computed 
by the machine is about 27.5 per student. Printing time with an IBM 
1460 machine is about 0.033 minutes per student. 



*JBFTC T»-;>1S01 \jrC^ 

i> 1 ^idN.^ i UN Cw«^r. ( i 7 ^ « 1 A *i t o i ) t '^♦i.^ ( ? i ) ^ • - ^ S * »r ^ 1 i 1 ) t v Ai'^AL ( 4 $ 6 1 ) 9 
1 r ANaL. ( 4 ) ♦ A*^ AL < 4 ) f L'-' 1 ' '-^ t ' • / • ' ) 9 -' - ^ '-)'• 1 A ) f T I Tl?^ 1 < 1 0 / ♦ T T TL - ? ( ' 0 ) 
? • f I i L »^ 1 u f ChO ( i 'J » ) 

LUOi lAl T A'^ f A-^jS f rUi\Cri 
RjiA.M - • I i ) r I TL-. 1 f T I TLc<;i f T I fLEi 

Au( ♦ i 1 ) Mr SSmG 
''<tAL^{ ) Lr. I ItK 

READ( 1 1 )P.S>Crtf) 
1 RPAn(S,17) M5TAT,M5TlJi) 
PN5TAT=MST AT 
RI WC=1 On,f)/PNSTAT 
READ( t? f 14) XWU'^fADJiioT 

A\/ = (>.i; 

PFAiX^^M) COOF 
PUNCH=.TRuH. 

CALL DrCOD.- ( COut » TAN ♦PUrKlH ) 

! F ( .NOl .HUNCH) GO TO 'ilO 

no 100 K^lfU 

FKFOI K ) =0.0 
100 roMTIMUE 

READ( «^»14) ( ( WANAL ( J»K) ♦ J=l ^4) ] AT ) 

DO 1?0 J=i ,4 

TANAL( J)=n,0 

no v=:i ^MSTAT 

TANAL( J)=T'^NAL ( J)+WA|\Al( J,< ) 
1?0 rOMTI^UJE 

DO 200 N=] ,NtSTUD 

PUMCh=.lRUE. 

PEAD(5>]5) ronE>NAMF»rUMpr,no^uS 

CALL DtCO0E(CODt •ANS^PUNCH) 

WRITE(6f22) 

^*'PT TP(6^?^) MAMF 

TF( .MOT.OMWCH) WRTT^(6f3n) 

12*=^ .1 = 1 ,4 
AMAL( J)=0.0 
1?5 rONTIN'lJP 

'•''?TTP(6f?5) TTTLF1 

SUM IRli = 0.0 

SC0RF=U.0 

DO 160 k:=4 ^NSTAT 

IF! AN5(K) )SUMTKU=SuMTku+1.0 

IF( ( TAN( K.) . AND. ANSI 0 ) .OR. ( .NuT.TAN ( < ) .ANi). .NOT .ANS(<) ) )G0 TO 130 

SC0RF=SCO^--RINC 
no 127 J=l ,4 

ANAL ( J ) =ANAL ( J ) -WA^^AL ( J ♦ K ) 

no TO i6u 
l-ao <;roRE=^'^nPE+RTNr 
^0 135 Jelf4 

ANAL ( J ) = ANAL ( J ) ^WANAL ( J ) 
n5 CONTINiJF 




160 CONTINUF 

AV«AV+SCORE 
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y^\T^ ih^/"^) TI TLE2 

'/^T Tr(6.,?S) (MrsSAr,( T^j) ,Tri ^10^ 
A W A L ( J ) =: A 1^ ( J ) / T A N A L ( J ) 
^0 IhD Mr i , ] (; 

If- (ANALI J) •bl.RMu) GO Tu i 6*5 
V^I TF(6f ?S) (Lt i TlP( I f ^^'j • I -i ,10) 
^-n TO ] 70 
If*; roMTTMU^ 

SUMTRu = 5uMTRu/WMSTA J 

TP(SUMTR«^*LT*^'.^) wRiTt- {6f^S) (PSYCH0(K,1 ) ,(C.= U}0) 
IF(SUMTf^U*riT.C'.6) AKlTt (6f2S) ( S YC hO ( < » ? ) = ] »10) 
IF{ (buMTi^U.GF.O.^i •AiMD. ( oUK'T-^U • LE • 0 • 6 ) ) 
1 W'RI T - (ft»7«=i) (Pb>CHU(<f3) 10) 
^0 i8'J M=l,ll 
RMD=10*(M-l ) 
IF ( bCORf^»^^T#RMn) 
FP<^g( M) = F-RPg(M)+RECiNU'-l 

IPO ro^jTI^MlP" 

1 pi; sroRf^r ( ( ruMpr+ ADJUST ) ^ ( XM^iM- 1.0) + sr oP^^+ROMi jc. ) / xmum 

TP( Sroor.r.T. 1(10.0) SrORF=luO.O 

VPTTF(6*;^Q^ 5C0RF 

'*^RITF(6f 27) 
?00 rONTINUF 

AV=AV/RNSTUO 

WRI TF(6f 28) 

WRITF(6f25) TlTLFl 

WRITf^(<Sf2^) AV 

WRITK6f24) FREO 

GO TO 1 

10 ^''RI TF(6,^1 ) 

<;top 

11 f='0''MAT ( 10Af> ) 
1? t^OPMAT(?n) 
13 FORMAT ( 27A1 ) 
1/, F0RMAT(4F7.l ) 

15 F0RMAT(?7Al ♦6A6»FS*2»FA*1) 

22 FORMAI (1H1,19X»]7HINDIVIDUAL '^hPORT ) 

2-^ FORMAT(lH0»9xa7HCLASS AVf.KAGb IS F8.3) 

?U POPMAT( lH0»9X»3SHFPFOUFNriFS— LT 0 • 0~ 1 0 • 1 0 — 20 • t^T^ . / 
1 IHOf^^X^lIF^.-^) ^ 

pf, rODMAT(1Mu»ox/26HYOUR SCHRF HM fHT^ TFST TS F^.URH PKK<FNT///) 
27 FORMATM'-'O.QX^^OHTRY ^OR A MTr^H^R SCORf^ ON T^^ Nt^XT TFoT ///// 

] 1WO,4^4X»27MYOUP FRTFNDLY 7004 COMPuT^P ) 
?fl FORMATdHI >ox,21HPR0rFSSTM^ OP fvP:>^iLrS ///) 

20 FORMAT( 1H0«QX«4uWYnuR AnjUoFFO MAPK TM JHTS ^OUPSf^" NOw TS F'i.lp 
1 SH PFPCf^MT //) 

30 FORMAT (TH0^9X*58HPUNCHiNG fcRROR IN DATA CARi^. PLcASE INFORi^ THE IN 
ISTKUCTOR ) 

?! FORMATdHl fQXf30HPUNCHIN'^^ f^RRUR IN MASTER OATA / 
1 IHUf 9Xf24HEXECUT10N IS TERMI MATEO ) 
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♦TBFTC DECOMS DECK 

SUBWOUT I NE OErOHE { COHE , --^ ,P JNCH ) 
LOGICAL 3*PUNCH 

DIMENSION CODEC 27) ♦tt{61 ) ♦ChAR(8 ) 

DATA {rHAR{<),K = l,8)/lH ♦ iHO ♦ 1H4 ♦ lH8 ♦ iHJ ♦ IHY ♦ IH- ♦ IH { / 
DO 17 K=l,27 

tF{ronP{K ) ,NF,rHAR{ 1 ) ) Go TO 10 
B{K ) = , FALSE, 
S(<+77)=, FALSE. 
3(K + e;i) = . FALSE. 
GO TO 17 

10 TF{CODE{K) .NE.rHAR(2) ) GO TO 11 
n(< )=,TRUE. 
R{K+27)=.FALSF. 
R{K+54)=.FALSP. 

f,0 TO 17 

11 IF{C0DE{K).NE.CHAR(3) ) GO TO 12 
R(K) = .FAL.Sf. 
B{K+27)=.TRUE. 

ci{i< + i,4) = ,PM_sE. 
'".0 TO 17 

1? IP(C00E{<),NE,CHAR(4n GO TO 13 
B(K)=.FALSE. 
B{K+27)=. FALSE. 
B(K+54)=.TRU£. 

GO TO 17 

13 IF{C0DE(K) .NF.CHAR{ 5 ) ) GO TO 14 
B{K)=.TRUP. 
B{K+27)=.TRUE. 

P(K+34)=. FALSE. 

GO TO 17 

14 IP(C0DE{<).NF.CHAR{6) 1 GO TO I'l 
R{K) = .TRl/P. 
q{K+p7)=,PALSF. 

B{K+54)=. TRUE. 
GO TO 17 

15 !F{r0DE(K).NF.rNAR{7) ) r,o TO 16 
B{K)=. FALSE. 

«a{K + 77) = .TRUE. 
R( <+!j4)=,TRUE. 

GO TO 17 

16 IF {COOF{< ) .NE.CHAR( 8 ) ) PUNCH= . PAL be . 
R{K)=. TRUE. 

H(K+27)=.TRUF. 
R{K + 54) = .TRIIF. 

17 CONTINUE 
RETURN 
END 
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SIRJOB 

SIBLDR TFMSOl. 
ITEXT TFMSOl 
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*N — {)*7(*X(*7- XG797 P7KP74 {7Z74-47 7-0 ( XZ ( P-7-0 5 ♦ ( XZ ( P- ( XZ ( X- 740TFMS0031 

. „#N-PX**X(*7-( *-74.02X-W— -9+ X 7- 02X-W * -^^7-04 - *7 -*E~-*4 *8~-»-3 - 77" 7 TFf.1S0032 

*N-7(X#P(*7(*( 74002X-WQ Q+ XG'^P4«^*7-.0 ( XZ ( P-7-04 *fl *3 =G = 7400 2X-W=TFMS0033 

- ♦N4 ( ) (»7 ( *7 {*X- -9-»-— -XG5945R7-0 (XZ-(P-7-04-*R -#3— YG— 4- *e--»3--Y-7 — -74OO2XTFMS0n34 

»N-#X(#7(*7(-7 — W- 9+ XG5945$7-0{XZ( P-7-07«iW0 (-6*75 5 

*N.-P-I., »7-(»-7-(-*7r:^ P- 2~Jt-- w 6» *-9— * 66 »9 *4 *e *3 

*N-( t**7(*7(*7-5 ({XZ(N-4 *= P9 ^4 *6 P- 7 ,6 *6 P7 »E *4 *8 *3 YG Y4 *TFMS0037 

... *N7( »(*( {*XX*X-9_* -_-7.4fl.02X-W.7~ 9+- -(4- -*7-O7-0 - - -740O2X-W — 9+-"( 7-O( XZO6-TFMS0038 
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-0 -6595 P-5P4 PTFMS0035 
- 5 -4 5( 6 »9& ^-T-FMS0036 



*)9 = 



-P 7N *- 



#N-*{— X(*( (*( 7- 02X-W- ( *7-05 = 74002X-W7 9-»- (7-0 
-*N.71) .t -_7V*.7.i-*I:=l 

*N-( (*M72*7V*7 7797 -0 »- 9 0 

tW-.-) R*7VX S-*- ( ( (PP* -.9. i= 

SCDICT TFMSOl 

#N ##*-V i-#)9-V --(.(■( -..***-6 (X*.-r6 (*(--6- (**-6- (*)-6~XD- 

*09»(7(**- XD — (*)- P*)- 

JDKEND.TFMSCd 

SIBLOR DECOMS 

$TEXT DECOMS . . 
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7400 Y-W-TFMS0041 

!W^-7W^S004r. 

P - 1 TFMS0043 

.. -TFMS0044 

TFMS0045 

" H4 TFMS0046 

TFMS0047 

TFHS0048 

DECOOOOO 
OECpOOOl 

#N G(-s7*=7V*2-0 70 70 -0 -0 — 6- 90 -0 70 -PPP7PP7PPXPPPPPXPPXPPXPP0 7DECO00O? 
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nFOLOGY 11 6. TERM 1«TE.ST .1 .. CHAPJER.. 1. OF_T£XT-». -QCTL.7-_J.965.. 

'HE FOLLOWING IS MY ANALYSIS OF YOUR TPUF/FALSF ANSWERS. 

, r CANNOT DO .PSYCHO-ANAU]tL$J-S.»--a.UT.-J-_CAN_Q£QU.CF THA.I . 

IM KNOWLEDGE OF PHYSICAL TERMS AND PRINCIPLES, 

:N (KNOWLEDGE OF CHEMICAL CONCEPTS AND.^S YM80LS» 

IN UNDERSTANDING CONCEPTS ABOUT CRYSTALS* 

IN RETENTION OF DATA ON MINERALS»_ _ 

YOU ARE IN TROUBLE. "did YOU READ fA'c'TEXT. 

;U ARE VERY POOR. STiJDXi:jlA£TER_J_JlEFPRE THE NEXT TF.<;T. 



YOU ARE POOR. I SUGGEST THAT YOU REREAD CHAPTER 1. 

YOU ARE FAIRLY POOR. YOU SHOULD_ REVI EW _CHAPie.R.-.l.. 

YOU ARE ONLY FAIR. MORE ATTE'nTION TO DETAILS WOULD HELP. 
„. YOU ARE FAIRLY GOOD. _YOU SHOULD__SCORE H LG.H£R...l.M..NEXI_I£SiT.». 

YOU ARE GOOD. THE NEXT TEST SHOULD BE A PIECE OF CAKE. 
_,YOU „.AR E..V E R.Y.. GOOD . THE TEXT TOO .^^TMPI F FOP Ynii.' . 



YOU ARE EXCELLENT. HOW ABOUT REVISING CHAPTER 1. 

YOU ARE NEARL.Y.PERFJCT. .WOW.. 

YOU HAVE A TENDENCY TO DISBELIEVE STATEMENTS EVEN WHEN TRUE. 

YOU HAVE A TENDENCYJ[0_BELljyE„STATEMEJ^XS_-EVFii_VUlEJS-_FALSiE.. 

YOU HAVE NO MARKED TENDENCY TO REJECT OR ACCEPT STATEMENTS. 
'81 3 . - 
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WAIN, y, 11 M(i--. HI sr. VIC 

oeoLDGY lih, ^Lfy i.irsr i chapter? i of text, oli 7 1065. 

YOtj« SCUHF 'iV ThI.; TtST 1 .M.'3 PFPXENT 

THF Ff'I.LOWlNG IS .MY ANALYSIS Ul- YOUM TRUF/FALSF ANSWERS. 

IN KNnWLEOGF OF '^HVSICAL FtRKS ANO I NC ! PLES » 

YOU ARfc ONLY FA I (■ . K':^f: AirtNTJnN 11 OETAILS WOULD HFLP. 

IN KNUwLE.lGh OF fHF^'ICAL CONCEPTS ANIU SYMBOLS, 

YUII A«E FAIRLY PPGf! , YQlj SHCULO REVIEW CHAPTER I. 

IN lJ\i)£HSrANOING CuNCFPTS ABOUT CRYbiALS, 

YOU AKE P(JU'<. I SUGGFST TH!VT YOU KE!<EAD CHAPTF« I. 

IN '^hTENTin\ OF '/AIA f'N MlMtKALS, 

YOU ARF POO^. I VUGGFSr THAT YOU kbREAO CHAPTER 1. 

I CAW.'OT 10 PSYCHrj-oNALYSIS, BUT I CAN DEDUCE THAT 

YOU HAVE \0 '."ARNfQ ThNOr.MCY TO KtJPCT OR ACCEPT STATEMENTS. 

YOUR ADJUSTEl; NAKK IN TH[S COU^St NUW IS 33.3 PFRCFNT 

TRY FOR A Mir.HtU SC(..>!F VH TH^. NEXT TEST 
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GEOLOGY ll6»ieHM l,TtST 1 i>APtt^ I OF TbXT, OCT 1 l<^t5. 
YOUR SCORF UN THJS TFST IS PERCtNT 

THE FULLUWIN;. IS MY ANALYSIS OF YOUR TPUt/FALSF ANSWFPS. 

IN Kf.nwLfrjGC ''iF PHYSICAL Tf.KMS AND r>'--M' ^S, 

YUU ARE VERY QQUT). IS THF TFXT TGU :,i..rLE FOR YHU. 

IN KNOWLEDGE CF CHEMCAL CQNCFr - AND SY^^BCLS, 

YOU ARE GOnO. THE NEXT TEST SHOULD BE A PIECE OF CAKfc. 

IN UNDERSTAN.'MNG CONCEPTS ASHUT CRYSTALS, 

YOU ARE VERY POOP. STUDY CHAPTbe I BEFORE THE NeXT TESl . 

IN RETENTIUN CF DATA ON MINtRALS, 

YOU APE FAIRLY POOR. YUU SHOULD REVIEW CHAPTER I. 

I CANNLT DO PSYCHO-ANAl YS IS , BUT I CAN DEDUCE THAT 

YOU HAVE NO M/ipKbD TENDENCY TO REJECT OR ACCEPT STATFMFNTS. 

YOUR ADJUSTED MAi'K IN THIS COURSE NOW IS t>5.6 PERCENT 

TRY FDR A HIGHER SCOPE ON THE NFXT TEST 

YOUR FRIENDLY 7094 COMPUTER 
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fEDYKtKESTO^ If ^'SY V I (", 

CtriD^iY 116, TCW' l.ThST I CHAPTf-.^ ) (jp Jtx], fCT 7 ^j^s. 
YOUh SCCKh THi: TFST r 7 7,h ^»^^-'Cf■^T 

THf FULCrtlNC, r- vv ANALYSIS' F YOUK TPUr/FALSfc ANSWfcKS. 
IN KNilWirdGI; (F ihYSIC-iL FFkMS /-Ni) PPfNCI?LFS, 
YUU Alif. Nf.A^IY rfc^i-lCJ. < (. a . 

IN KiNUWLf^OGt fMiKiCAl roNCf-Pli t^UD SYVRULS, 
YOU AKt VtKY Cf.OL . IS TH-" FFXT fOO S[MPLt FCk Y^IU. 
IN .U'got.'STAJDI,\C- CllNChPTS ABOUT C'^YSTALS, 

YGU Ai<f txctl.ttM. unw Ae'-ijr »<fvising chapteo I. 

IN i^tTtNTIOl^ rf- LATA QN yiNtKALo. 

YOU ^RF FAIRIY GCU). Yf^U SHruLlV StORfc HIGHFR IN NFXT TEST. 
I CANNOT on f'SYCm -ANAIYSIS, BUT I CAN DtOUCt THAT 
YOU HAVE ,.NC ?^/^HK( !) TPNOFnCY TO KejFCT Ok ACCtrPT STA T EMF NTS . 
YOUR ADJUSTt'J KAhK IN THIS CC'URSE NJW IS ;7.B P^RCFNT 

TRY F<:,< A HIGHtH SCCKh fA TH^ NfXJ TFST 



YDUH F''.irN-)LY 7094 COMPUTER 
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University of Toronto 
Department of Geology 
R.K. Option— Geology 116 
Term Test U-Chapter 1 of Text (Eardley)— Oct. 7, 1965. 

The £oIlov;ing statements should be considered to be either true or 
false but not both, and also not undeterminable. Unless indicated 
otherwise by the context, the conjunction ox means inclusive or . The 
information as given in the text should be considered to be correctly 
stated for the purposes of this test, even if you have good grounds 
for doubt. Remember: mark the data card if true, leave blank if false . 

1 An atom of oxygen weighs 16.0 grams. 

2 None of the chemical elements that occur in minerals are radioactiv.^, 

3 Some minerals are radioactive, 

4 The nuclei of all of the chemical elements contain protons and 

neutrons. 

5 Isotopes are chemical elements with the same valency. 

6 An electron has over 1000 times the mass of a neutron. 

7 There are over 2000 known crystal systems. 

8 Ionic bonding in crystals is essentially electrostatic. 

9 Water is the only known liquid chat has a boiling temperature at 

atmospheric pressure. 

10 If a mineral has cubic crystal symmetry or cubic cleavage, then 

its constituent atoms or ions must be arranged in a cubic pattern. 

11 Apart from the core, most of the earth is composed of crystalline 

minerals. 

12 Some glasses are crystalline, and others are amorphous. 

13 Covalcnt bonds are, in general, stronger than ionic bonds. 

14 The ideal composition of quartz is Si02. 

15 The pyritohedral crystal faces of pyrite have six edges. 

16 All feldspar minerals contain silicon as an essential component. 

17 A d3maniic equilibrium is one that is unstable. 

18 Oicygcn has only one isotope of mass number 16. 

19 Quartz has cubic cleavage. 

20 Some ions are electrically neutral. 

21 The text shows an illustration of an x-ray diffraction pattern. 

22 The atOTiis in some minerals are linked"l>y covalent bonds. 

23 An ion is an atom that has gained or lost a proton. 

24 Some ions can chemically combine with protons. 

25 Conindum is the name of a mineral, not of a rock. 

26 Sublimation may be a psychological term, but is is also a chemical 

term, 

27 Some minerals are unknown in nature. 

28 The carbonate minerals are silicates. 

29 Covalent bonds do not involve the valence electrons. 

30 All crystals are composed only of ions. 

31 Some kinds of crystals are composed only of molecules • 

32 Feldspars contain aluminium as an essential component. 

33 Deuterium is an isotope of helium. 

34 Some isotopes of hydrogen have two or more neutrons in their nuclei, 

35 Atoms or ions in minerals are not always arranged in a regular 

three-dimensional pattern. 

36 Crystals cannot be made by humans. 

37 Diameters of single atoms or ions are approximately 0.00000001 
centimeters. 
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38 Neutrons are negatively charged particles. 

39 The material between the atoms in a gas is not called plasma. 

40 A mass spectrometer is used to split the nucleus of atoms. 

41 Helium atoms are not the smallest atoms known. 

42 One proton and one electron make up an atom of hydrogen. 

43 Isotopes are those chemical elements that have no neutrons in 
their nuclei. 

44 All of the radioactive elements have the same expected half-life 
period. 

45 Uranium obtained from, mineral sources is radioactive* 

46 Gamma rays are streams of electrons. 

47 By weight, the most abundant element in rocks is silicon. 

48 Pyrite is a sulphide mineral. 

49 Feldspar minerals are silicate minerals. 

50 A tetrahedral arrangement of oxygen around silicon is part of 
the crystal structure of all silicate minerals. 

51 Crystals of metals such as copper are described in the text as 

being an orderly packing of atoms. 

52 The ideal composition of calcite is KCl. 

53 Crystals diffract x-rays whereas minerals do not diffract x-rays^ 

54 Most of the universe is composed of hydrogen. 

55 Atoms cannot be broken down into smaller particles. 

56 Tritium is an isotope of hydrogen. 

57 Deuterium is an isotope of hydrogen. 

58 Quadrium is an isotope of hydrogen. 

59 Gypsum is a sulphate mineral. 

60 All sulphate minerals are also silicate minerals. 

61 Hornblende is a silicate mineral. 

62 In the cmist of the earth, aluminium is more abundant than sodium 

by weight. 

63 Alpha and beta rays from radioactive elements are composed of 

positive and negative electrons. 

64 Uranium becomes measurably lighter during radioactive decay to 

lead. ^ , 

65 Radioactive decay of uranium is too uncertain a process to be 

used in a geological timing method. 

66 Lithium has a chemical valency of (+2) . 

67 An isotope symbolized as gO-^ 'means that the neutral atom has 8 

electrons outside the nucleus. 

68 An isotope symbolized as means that its nucleus contains 9 

neutrons. 

69 Water must be heated to a higher temperature on a mountain than 

at sea level, before boiling takes place in an open pot. 

70 The valence of chlorine, bromine, and iodine is (-1). 

71 Two atoms of the same element cannot combine to form a bonded 

compound. 

72 All crystals of halite are perfectly cubical in shape. 

73 There are over 2000 known kinds of minerals. 

74 Minerals with the same name have exactly the same composition. 

75 The petrographic microscope uses polarized light in the study 

of rocks and minerals. 

76 Some minerals crystallize from aqueous solutions. 

77 All minerals crystallize from fusions. 

78 Magnetite is an iron oxide mineral. 

79 An electron microscope is used to study the electron structure of 

atoms. 

80 A liter of oxygen is heavier than a liter of hydrogen. 
Yr> 81 Water is an essential constituent of gypsum* 



